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Accuracy: 75 %

LT

Up / Down Ratio: 85/ 15

- Pluck No.: 756

120

Efficiency




U.S. Patent May 2, 2017 Sheet 6 of 10 US 9,640,151 B2

Practice Report

F1G. 5



U.S. Patent May 2, 2017 Sheet 7 of 10 US 9,640,151 B2

300

I NN RN NN NN N RN I E NN NN R NN N NN N E NN NN N NN NN NN B NN N NN NN BN NN NN N E NN NN BN NN NN NN NN NN NN NN NN NN NN NN NN N E NN NN NN E NN NN E NN NN NN E NN N EENENEEENEEEEEEN
L el e el el e Sl el el S Sl el Sl el el el S Sl el el S Sl el Sl el el S Sl e S Sl el i el e Sl el el Sl S el Sl el el el S Sl el el Sl el Al el e Sl el S Sl Sl e el Sl el e el e O Sl el Sl S Sl e S el el S Sl el S 2t S el el il el Al el S Sl e el il
«EUNE N NE AL AT AE L AE LN S AN AE A NE A A AE N AL AE A AL A AL TN AL AN N AE NE A A N NN AE AL N A AL AL A AE A AL RE N A AE AU AL A aE ML NE AL AT NEAE AL A AE AL AT AE ML AE ML A NP N A NE A N AE A AL AE AL S A AL T NE AL AT NE A AT A AE AL AE ML T aE ML N AL AL AL ML L
IIbbbbbb*bbbkbbb*bbbkbbbk bb*bbbkbb LT *bb T bb*bbbkbbb*bbb*bbbkbbb* bbk b *bb *bb e *bbb*bbb*bbbkbb T bb*bbb*bbb*bbb*bbbkbbbk * *bbb*bbbkbbb*bbb*bbbkbbb* e kbbb*bbbkbbbkbbb*bbb*bbbkbbb*bbb* bb* * *bbb*bbb*bbb*bbb* *b* bbbbbl

R PR :

':.‘I
e
A
[} .:.'
e

L ]
e

. :- - “* * - ¥ -:l‘l."- " "bl'l.‘ -:
B ; 5
- ;*'; -
B T -~-,p"-:‘-.E -
. . L : .
B R el TAE T

[ - [ " - [ " " [ [ " [ [ - [ " - [ " " [ " " [ [ " [ " - [ " " [ " " [ [ " [ " " [ " " [ " " [ " " [ " " [ " P ke ek ke [
T T Tl T L T T T T T T T Tl T T
e O e e e e

" = -
. . alae'e :
- . .
. . -
. . - 1
- .
. . -
. .
[ b L] -.-.. L]
L] ? - -
- .
. . -
- .
. . -
5 . il 1
" -
. . -
- .
. . -
- .
. . -
" -
- o S Sl Tl Sl A i A ARy > Ty e e e i e e o o e ot i ot ) T e e e e T "
- et PN s e N N e N T e ot e R e et e e N N 3 3 R R T T T ".
g . ' ot e R » ) ) Nl ) F N A A wENE -,
y . » . - "
. . -
- e - .
. . -
- . - .
. . -
- e - .
. . -
- »r
. .
. " » ol -
- R N -
. . -
b -
. . -
" -
. . -
b -
. . -
b -
. . -
" -
. . -

a4
L

a
#i#‘i#t#i#i#‘t#

e N N N N N N N R N N RN )
.

. . -
- » -
. . -
- X -
. . -
, .
. . Fat e -
, .
. . Tty P -
. .
. . :q.:.. £ -
, .
- " » » » o » » *
, . .
. . " ) e e e ralatats e ) rarararararare sttt etat et st el st s sratarararer et stetatatats -
. . -
, .
. . -
, .
. . .
. . -
[] L] b‘b‘b‘b‘Hb‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b'b‘b‘b'b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b'b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b'b‘b‘b'b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b'b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b'b‘b‘b‘b‘b‘b‘b‘b‘b‘b‘b:b‘b‘b‘b‘b L]
m b ke rrrrrrr e rrbrrrrrrrrrrrrrrrrrrrrrrrrbrrrbrrrbrrrrbrrrrrbrrrrrrbrrrrrrbrrrrrrbrrrrrrrrlrrrrrrrbrrrrrrlrrrlrrlrrrrlrrrlbrrrrlrrlrr b -
. e L T




US 9,640,151 B2

Sheet 8 of 10

May 2, 2017

U.S. Patent

T T T rrrYTYTYTFTYTFTTT T T T T T T T T YT T T T T FTT Yy T T YT T T YT T T T T TTTTTET

H'HHH'H'HH?ﬂ?ﬂ?ﬂ‘?ﬂ?ﬂ?ﬂ?ﬂ?ﬂ?ﬂ?ﬂ?ﬂ?ﬂHHH'H'HHH?d?!?dHHHH'HHHHHHHHHHHH'HHH'H:

PN

H
A

S
F
Al_M A
A

S

E
Al_M A
AN A

]
H
I |
A

F
Al
A

]
H
I |
A

e
PN
Al
A

S

F
Al_M A
AN A

S

E
Al_M A
AN A

]
H
A
A

F
Al
A

]
H
I |
A

PN
A

H
I |
A

]
F
Al
A

>
E
AN A
AN A

]
H
I |
A

F
Al
A

]
H
I |
A

e
P
Al
AA

H
I |
A

e
F
Al
A

>
E
Al_M A
AN A

H
Ml A
A

F
Al
A

1)
H
I-IlIIlIIlIIlIIlIIlIIlIIIIIIIIIIIIIIIIIIIIIIIIII

HH?!?E*F!
HHHHHHHHHHHHHH?l?l?l?lH?l?l?l?l?l?l?l?lH?l?l?l?l?l?l?l?lHH?l?l?l?lH?l?l?l?l?l?l?l?lHH?l?l?l?l?l?l?lH"H"HHH"H?lH?l?l?l?l?l?l?l?l?l?l?l?l?l?l?l?l?l?l?l?l?l?l?lHH?l?l?l?lHHHHHHHHHHHHHHHHHHHHHH
AAA A A

x HI R

E ”ﬂ L
F
L L]
N ”ﬂ L
i
Mo
.HHH nﬂl"l
F
p o
HH”H H“I"l
o
o
:”x“x nﬂl"l
o
p i
:”x”x HH._":
HHHH Hﬂﬂlﬂ
o
.x“x HH._":
HH!H Hﬂﬂlﬂ
p i
HH”H H“I"l
o
o
:”x“x HH._":
F
p o
:HHHH nﬂl"l
HHHH Hﬂﬂlﬂ
p o
.HHH nﬂl"l
HH!H Hﬂﬂlﬂ
p o
HH”H H“I"l
o
p o
HH“H H“I"l
o
p i
:”x”x HH._":
HHHH Hﬂﬂlﬂ
o
.x“x HH._":
HH!H Hﬂﬂlﬂ
p i
HH”H H“I"l
o
KRR
KA K
.HHH Hﬂllll
EHHH Hﬂﬂﬂll
LA xR E
K E TR K
i
.HHH nﬂl"l"a
xR AR
il
HHH Hﬂﬂﬂl
HHHH Hﬂﬂlﬂ
HHHH HHIII
] HH Hﬂlﬂl
] xR
HHHH Hﬂﬂlﬂ
XN
A KK
H__HHH HHIHI

T T P I N N N ]

‘i’i’i’i’

Ll
r

L

L

x_ 1
[ ]

L)

Yy

x

T
r

L)

x

x

T
r

L)

T ryr ry royr
r

LA L

L

Yy

r T

x

T r

r

r
L
[ ]

r
L

r

L
1

&

r

L}

L
1

&

r

LG

)

L

x
[ ]

x

T
r

L)

x

r
L

Ly
]

L
1

&

k& F

T T
r

T r

L)

L
1

r

x
[ ]

Ly
]

r
r

x
[ ]

T T

L)

x

L
1

r

r

T T
r

T
r

L)

x

Fr

&

x
[ ]

Ly
]

r
L

L
1

r
r

x
[ ]

r

r
r

x

x

r
L

L
1

r
r

*4'

L)
r

x
[ ]

Ly
]

r
r

x
[ ]

T T

L)

T rx

T r

L)

x

L
1

r

r L] L

r
L

L
1

T r
r

r

T rox

T r

L)

x

b*l

L] L]

r

LK

r
r

x
[ ]

“w
r

L)

x v

T r

L)

x

Yy

L
1

&

r

b*l*

L

r

r
h Fk
[ ]

L
1

r
r

rr

*l'
[ ]

r
r

*4'
[ ]

inrr

r
r

x
[ ]

*bbb*
L] [ ]

4 A 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 _4_ 4 1

FIG. 7



US 9,640,151 B2
304

Sheet 9 of 10

May 2, 2017

U.S. Patent

R NI v I N I I N BN A v Ve e
e St St . Satata e St xR
R A et P e e e e Tt e i
EAX XX XTRERER - - - L T T T T T T T R R R R X X R RE
g . L
.. . . X xxEw

HHHHHH!I!HH
. . xxEEE R
- ]
e E R
. ' xﬂnnnnlan“n
B X xERER
MR
X e E R
X R ER
x xx EE ik
M xR ER
. x xR E R
MR E R
e E R
XK 4
X x x E E ik
M ERER
X xERER
MR
ottt e
MXE N ERRERR M xR ER
E XXX XTREETR . XX xEREE
oA RN - ]
EXETERREETR xx xEEE
l:mxxxxnannlnlnna HHHHH"l"n“n
X xERER
MR
X e E R
X R ER
. . . . . . - r x x x w x i
.. . M xR ER
lxnxﬂxnnnl"a"ln e . . ) ' HHHHH.."!":"
A X ERR XK 4
XN REE X x x E E ik
X N ERRE R M ERER
EX T XTREREETR .o XX xEREE
oo u R R R - - MR
NN . . . P N i Sy Sy e A
X xR xx x mE ik
MXE N ERRE R . . M E R ER
X xR RRE ' . x xR E R
oo RN - - T - ]
EXETERREETR [ 3 xx xEEE
AN KERRERR r 4 X R KR
EX xx XTREERE - - ' L E ]
X N ERRE R . . g M ERER
EXXTXTRENEETR .o [ 3 XX xEREE
oo u R R R - - L] MR
E XX XEXTREER . . ' L 3 Ei ]
AN X AR RN T4 X R ER
XXX RERNE - - - | 3 x x x w x i
MK N ERR e . . g M_xE R E
E XXX XTREETR ' . L 3 XX xERER
oo xRN NERE - - T4 MR
EXETERREETR [ J XX xEEE
AN ERERERER - . LC] TR NERE
E X xx xTREER - - ' L £ X xR ﬂ
AKX ERRERRE . . g M_xE R
EXXTXRERRER T [ X XX [ ]
oo u R R R - - - -
IHHHHHHHHIIHII - - P T T ' " e |
XXX RERNE . . - . *
MXE N ERRERR . .
EXxXfTXTREETR ' . . - ¥
oo RN NN - - - - L]
X EXRERRER . . . .. . . - E [ ]
X NXNERRERTRE . . L] . .
EXNEREREER - . ' . . - [ ' ] ]
AKX ERRERRE . . - - Ll g -
EXTAXARKENREETR . . - - - . T - E | 4
oo R NEE - - - - L] L] -
N ) . . ' . . - [ ' E ]
AN X AR RN . . L] T4 .
E XXX REE RN . . - .. . - T A | | 4
L ) L . . . u o .
EX XXX RERE ' . . - [ ' B Yy [ ]
iy i . . . . » A
F X T*TX*RERERE . . - - . ..._. __.-.“ - ] |
' - - N . ' - " k
. . a .
- .. . ..... __.-.. A . . A | 4
' . . W ™ ' . B
. . a .
. . - - . .}. - | 4 4
XN KR ) ) ' K K T - ' Yy [ ]
IHHHHHHIIIIIIIII . . - - . - i I - A B ]
E X xx xTREER - - ' - - b - L AL ' | 4 ]
y . . . . . - ] .
l”#”ﬁﬂﬂ“l"ﬂnlllll P T T T T T T T T T T T T T L S T S S TR T 1.-__-_.-._-_”. I_”........ . - . Y v
. . . . M .
IHHHHI# - . . . . . A . . . . [ . . . . . . . . .. R - W Y ' ] |
y . . * - r .
l”!”ﬂ”ﬂ“l"l"l ll X . . - - - ', . =t - - - - - . - - | 4 4
EX X EAEREER Lo ' . . T . LT P R R ]
oo u RN NEE - - . . ” .
X ERXE RN . . - - . . A ] |
XX ERR . . L] .
X xR XN - . ' . . - ' | | 4
g . . . . [ .
xR R . . . . ' . v [ ]
X o N R L . . . ... A
| ) . . ' . . W ' E [ ]
. . W - ] |
' T, T, . ' . A |
- - L. o ) r r
' ) ) .-} ' ) ] 4
. . . . .}. A . E | 4
' ) ) .-} ' ) » |
- - ....... . . a M
1 . . ra . 1 . A | 4
. . ' » .
..-__-.t.._ ._____.__.__.._ ) . = *
......................................-_.-_.-..-_.__. .__Ill-_ ' | 4 4
- .. . l_...-. ...__ A . R | 4
1 ) ) W . 1 ) » |
o e R .. L - . . . - . x |
IHHHHHHHHIIIIIII - 1 . . ..... . . er . . . - . . | 4 | 4
IHHHHHHIIIIIIIIII E R E . . . .. - .} . - B | ]
EXNEREREER - . ' . . - [ ' ] [
AKX ERRERRE . . - - Ll g -
FXT*TARKEREER - .. . T T A . R | 4
X MR R R L . . . ... L A
X x®EXREER . . ' . . - [ ' E [ ]
X N ERRERERE - . L] r 4 .
| i i . . - - - . w - | 4 |
uxuaaaxn . . . . iy r .
EXXEEAR .o . ' . . - [ ' r 4
oo xRN NERE - - - - L] -
FXT*TX*REREER . . - - . ..._. “l“ A . R . |
_ . . 3 " _ Qe e e e
. - - .-} __.i.l . - = Illlllllllllllllllﬂlﬂlﬂ *
" - " - ..l .. ) o~ -.-.n - ) | ] Hﬂﬂﬂlﬂﬂ '
. . " - T4 - N R ||
st . . . . . . . . . P Fr o ) e e e
- . . . . . . . ' . . . Y * A ] x X x Ex ¥
. . E ol ] Pl . X AR
. ' . . Ce . . Cee . . JL N T ' . x xunnnallnan
. . ..... . . A E HHHHHII Hlﬂ
' ...._ . - ' | ] HHHHHHIIIIH
. . - . A . . . . . | | x x x w x i
. . & . ' . . ' . . 2 e
1 . . - e T | 4 x x xr x x ik
AKX AR . . - - [} - X e
T ) ) T ) ; " ol ! o P
x N R .. . ' . . " o ' ] P, nan
: : oo o b x . ) E i ]
- - L] T4 - MR
' - [ ' E X xR E R
- - L] Lg] - xR ER
. . L [ P ] x x xxxE ik
- - L] r 4 - M E R ER
1 . . - T 1 P . A x x xr x x ik
- - L] T4 - MR E R
. . - [ P B xxX EERER
. . M r 4 . iR KR
' - . * ' r X x x EEE
- - LI - M ERER
- .. . ...- P f e ”l“ A . R HHHHHII llﬂ
' . X ' E xxnxnannnnn
. [ - x x x x x x ik
- - r 4 - M E R ER
TRt X ' B xxanaalnnan
1 [ J | B XX xEEE
! . i ! i x xﬂnnnnlan“n
A . R HHHHHIIIIIH
' E X e E R
A rrrrrarrrrrrrrrrrrre e a4 HHH“H"I"I“H
. r
R i . o -, . K xxanaalnnan
E X x X RREE -r B XX xEEE
A KRR - g e
L I x xunnnalnan
P ' . . . . B xxanaalnan
ENE E xxnnnnnnnan
' L] ] x xx EE ik
L - M xR ER
[ . - A XX xEREE
- MR E R
*, ) A
.- x xunnnal nan
L B xxanaalanln
aiud, - B HHHHHHIHIIH
x x x x x x ik
' M ERRER
- - A XX xmrEE
MR E R
- - - - - | ] HHHHHHI |
e e a . . el AN i i i Ty e
r ror rror rroror ror ror HI Hﬂlﬂlllﬂﬂ
- - - - - - - - - - . . - . . - . . - | ] IE e R RERERRRERRERERRERRERERNERTH | ]

F1G. 8



U.S. Patent

May 2, 2017 Sheet 10 of 10

210

Actuate Pick

214

Begin praclice session

214

Record pressure

210

identity siring contact

218

Transmit dais

220

Data received by faé«;ﬂback gdevice

222

Display real-ime dala

224

End practice session

220

View and upioad practice report

FIG. 8

US 9,640,151 B2



US 9,640,151 B2

1

INSTRUMENT PLECTRUM AND SYSTEM
FOR PROVIDING TECHNIQUE FEEDBACK
AND STATISTICAL INFORMATION TO A
USER

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to U.S. Provisional Patent
Application No. 62/174,958 filed Jun. 12, 2013, the disclo-
sure¢ of which 1s hereby incorporated in i1ts entirety by
reference.

BACKGROUND OF THE INVENTION

Field of the Invention
This disclosure relates, 1n general, to a plectrum or pick

for a musical mstrument, such as a guitar or bass guitar, and
particularly to a pick including electronic circuitry for
receiving data representative of playing technique and pro-
viding the technique data to the user 1n the form of feedback,
for example audible or numerical feedback.

Description of the Related Art

A standard instrument plectrum (referred to heremafter as
“a pick™) 1s a flat, substantially triangular structure that 1s
between about 0.5 mm and 5.0 mm thick, and 1s used to
pluck a string of a musical instrument, such as a guitar. An
instrument plectrum can be colloquially referred to as a pick
(e.g., a guitar pick). A pick 1s generally held between the
thumb and index finger of a user, though alternative tech-
niques for holding a pick are used for certain picking styles.
Some picks can include depressions or textured regions
(referred to herein as “a grip portion™) that make the pick
casier for the user to hold. Other picks are formed from an
entirely flat surface. A guitar pick can be used both for
plucking individual strings, as well as for strumming mul-
tiple strings 1n sequence to produce a chord (1.e., a collection
of multiple notes). Skilled guitar players pluck strings using
both a front and back side of the pick. A skilled guitar player
can perform about 500 or more string plucks per minute.

Guitar picks embedded with types of electronic circuitry
for providing visual eflects or for sensing imformation about
use of the pick are known. For example, United States Patent
Application Publication No. 2014/0144308 to Holm et al.,
entitled “Electronic Guitar Pick and Method”, discloses a
guitar pick comprising an enclosure or housing, sensing
circuitry, and transmission circuitry. The sensing circuitry 1s
disposed within a cavity formed in a central portion of the
enclosure or housing. The sensing circuitry can measure
acceleration or orientation of the pick. Data from the sensing
circuitry can be used to determine movement representative
of a strumming action. Data collected by the sensing cir-
cuitry can trigger visual indicators on the pick and/or can be
transmitted to external systems or devices. For example, a
light emitting diode (LED) on the pick can be configured to
emit light 1n response to a strumming movement to provide
a visual eflect. Information obtained from sensors on the
pick can also be transmitted to external sources and used, for
example, to provide feedback to the user or to modily
operation of an external system, such as an external eflects
generator (e.g., audio outputs, distortion generator, or stage
cllects such as a fog generator).

However, existing instrument picks that include elec-
tronic circuitry may not be suitable for use as a practice pick
or to provide feedback for a user regarding techmque while
practicing. Further, existing electronic picks can be an
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inconvenient size or shape that can be diflicult to hold or
maneuver and, as such, are not suitable for use in training,
istruction, or practice.

SUMMARY OF THE INVENTION

In view of the forgoing, there 1s a need for an mnstrument
pick that can be used for providing technique feedback to a
user, such as during practice sessions. The pick may be
capable of recording and/or transmitting user data for pro-
viding useful feedback to the user. Therelfore, 1n some
examples, an instrument pick 1s provided herein including
clectrical circuitry for sensing contact between the pick and
a string. In other examples, the pick may be configured to
identily movement representative of a picking or strumming
action. Information obtained from the pick can be used to
provide technique feedback to the user. For example, infor-
mation from the pick can be provided to the user to show
whether the user 1s holding the pick correctly (e.g., whether
a holding pressure 1s within an acceptable range), whether
the user’s picking techmique is correct (e.g., whether the user
1s holding the pick at a suitable angle and contacting the
string with the correct side of the pick), and an amount of
time 1n use (e.g., amount of practice time 1 a practice
SEss101 ).

According to one aspect of the disclosure, a pick for an
istrument 1s provided. The pick includes a pick body; one
or more contact sensors arranged on or embedded 1n the pick
body and configured to identily contact between the pick
body and a string of an instrument; one or more pressure
sensors arranged on or embedded in the pick body and
configured to 1dentily pressure between the pick body and a
hand of a user; and a data transmitter configured to obtain
pluck information from the one or more contact sensors
and/or pressure information from the one or more pressure
sensors and to transmit the obtained information to an
external source.

According to another aspect of the disclosure, a system
tor providing feedback to a user regarding picking technique
1s provided. The system includes: a guitar pick for plucking
a string of an instrument. The mstrument pick comprises: a
pick body; one or more contact sensors arranged on or
embedded 1 the pick body and configured to identily
contact between the pick body and a string of an instrument;
one or more pressure sensors arranged on or embedded 1n
the pick body and configured to identily pressure between
the pick body and a hand of a user; and a data transmuitter
configured to obtain pluck information from the one or more
contact sensors and/or pressure information from the one or
more pressure sensors and to transmit the obtained infor-
mation to an external source. The system also includes: a
teedback device remote from the instrument pick. The
teedback device comprises: a transmitter configured to com-
municate either directly or indirectly with the data transmuit-
ter of the mstrument pick; a controller configured to receive
the pluck information and/or the pressure information from
the device transmitter and to determine feedback based, at
least 1n part, on the pluck information and/or the pressure
information; and a wvisual display or audio speaker for
providing the feedback to the user.

According to another aspect of the disclosure, a method of
providing technique feedback to a user includes the steps of:
contacting a string of an mstrument with an mstrument pick;
obtaining pluck information and/or pressure nformation
from sensors embedded on or connected to the instrument




US 9,640,151 B2

3

pick; and providing feedback to a user, the feedback being
based, at least 1n part, on the pluck information and/or the
pressure information.

According to another aspect of the disclosure, a pick for
an mstrument includes: a pick body having a central portion
configured to be held by a user and a tip configured to
contact an instrument string; at least one sensor arranged on
or embedded 1n the pick body and configured to sense
information representative of a pluck of the string with the
pick body; and at least one pressure sensor arranged on or
embedded 1n the pick body. The at least one pressure sensor
can be configured to sense pressure between the pick body
and the user’s hand. The pick also includes a wireless
transmitter configured to obtain information from the
respective sensors and to transmit the obtained information
to a remote device.

In some examples, the pick body 1s between 1 mm and 3
mm thick. The pick body may be a substantially triangular
or polygonal shape having a maximum width and a maxi-
mum length of less than about 40 mm. Information repre-
sentative of the string pluck can include information regard-
ing whether a target zone of the pick body contacted the
string.

In some examples, the at least one sensor configured to
sense mnformation representative of the string pluck includes
a motion sensor configured to sense movement representa-
tive of a pluck. The motion sensor can be one or more of an
accelerometer and a gyroscope. In other examples, the at
least one sensor configured to sense information represen-
tative of the string pluck can include at least one contact
sensor configured to sense contact between the pick body
and the string. The at least one contact sensor can include an
array of sensors arranged to identify a portion of the pick
body that contacts the string.

In some examples, the array of sensors can be arranged to
identify when a target zone of the pick body contacts the
string and/or when another portion of the pick body contacts
the string.

In some examples, the pick body includes a grip portion.
The at least one pressure sensor can be disposed on the grip
portion. The pick can further include an enclosure extending,
proximally from a proximal end of the pick body. The
wireless transmitter can be at least partially disposed 1n the
enclosure. The pick body can also include a conductive
clement at least partially enclosed within a plastic cover. The
conductive element may electronically connect the wireless
transmitter, the at least one pressure sensor, and the at least
one sensor configured to 1dentity the string pluck.

In some examples, the mformation representative of the
string pluck can include an indication of whether a front
surface of the pick body contacted the string or a back
surface of the pick body contacted the string.

According to another aspect of the disclosure, a system
tor providing feedback to a user regarding picking technique
includes an instrument pick for plucking a string of an
instrument and a feedback device remote from the pick. The
pick can 1include: a pick body having a central portion
configured to be held by a user and a tip configured to
contact an instrument string; at least one sensor arranged on
or embedded 1n the pick body and configured to sense
information representative of a pluck of the string with the
pick body; and at least one pressure sensor arranged on or
embedded 1n the pick body and configured to sense pressure
between the pick body and the user’s hand. The pick may
also include a wireless transmitter configured to obtain
information from the respective sensors and to wirelessly
transmit the obtained information. The feedback device may
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include a controller. The controller can be configured to:
receive and process information from the at least one

pressure sensor ol the mstrument pick; receive and process
information from the at least one sensor configured to sense
information representative of the string pluck; determine a
holding pressure exerted on the pick by the user and/or a
number of i1dentified string plucks performed by the user
based, at least in part, on the received and processed
information; and provide feedback to the user regarding the
holding pressure and/or the number of string plucks.

In some examples, the feedback device can include a
visual display. In that case, the feedback provided to the user
can include an indication on the visual display comparing
the determined holding pressure to target mimimum and/or
maximum holding pressures. In some mstances, the control-
ler can be configured to determine whether the i1dentified
string pluck was an upstroke or a downstroke based on the
received and processed information. In some 1nstances, the
teedback to the user can include an indication of a ratio of
upstrokes and downstrokes for the i1dentified string plucks.

In some examples, the feedback includes an indication of
plucking efliciency based on a number of identified string
plucks that contact a target zone of the pick body and a
number of identified string plucks that do not contact the
target zone of the pick body. The feedback regarding the
string plucks can also include one or more of plucking rate
and total number of string plucks.

According to another aspect of the disclosure, a computer-
implemented method for providing technique feedback to a
user based on information received from sensors arranged
on or embedded 1n an instrument pick includes: receiving
and processing information from at least one pressure sensor
arranged on or embedded 1n the mnstrument pick; receiving
and processing information from at least one sensor
arranged on or embedded 1n the instrument pick and con-
figured to sense information representative of a string pluck;
determining a holding pressure exerted on the instrument
pick by the user and/or a number of 1dentified string plucks
performed by the user based, at least 1n part, on the received
and processed mnformation; and providing feedback to the
user regarding the holding pressure and/or number of string
plucks.

BRIEF DESCRIPTION OF THE DRAWINGS

Some ol the advantages and features of the preferred
embodiments of the mvention have been summarized here-
inabove. These embodiments, along with other potential
embodiments of the device, will become apparent to those
skilled 1n the art when referencing the following drawings 1n
conjunction with the detailed descriptions as they relate to
the figures.

FIG. 1A 1s a perspective view of an instrument pick
according to an aspect of the disclosure;

FIG. 1B 1s a front view of the instrument pick of FIG. 1A;

FIG. 1C 1s a side view of the instrument pick of FIG. 1A;

FIG. 2A 1s a schematic drawing of electronic circuitry of
the mstrument pick of FIG. 1A;

FIG. 2B 1s a schematic cross-sectional drawing of the
istrument pick of FIG. 1A;

FIG. 3 1s a schematic drawing of a system for providing
teedback about playing technique including the mnstrument
pick of FIG. 1A;

FIG. 4 1s an exemplary screen capture of a user interface
for providing feedback to a user;

FIG. 5 1s an exemplary screen capture of a practice
session report shown on a feedback device;
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FIG. 6 1s an exemplary screen capture of a practice screen
capable of providing real-time practice statistics to a user;

FIG. 7 1s an exemplary screen capture of a daily report
showing cumulative practice data for a day or practice
session;

FIG. 8 1s an exemplary screen capture of a report covering,
cumulative data for an entire week; and

FIG. 9 1s a flow chart for providing feedback to a user
based on information obtained from an instrument pick.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

For purposes of the description hereinafter, spatial orien-
tation terms, 1f used, shall relate to the referenced embodi-
ment as it 1s oriented 1n the accompanying drawing figures
or otherwise described 1n the following detailed description.
However, 1t 1s to be understood that the embodiments
described heremaiter may assume many alternative varia-
tions and embodiments. It 1s also to be understood that the
specific devices illustrated 1n the accompanying drawing
figures and described herein are simply exemplary and
should not be considered as limiting.

As used herein, the terms “communication” and “com-
municate” refer to the receipt or transier of one or more
signals, messages, commands, or other type of data. For one
unit or component to be 1n communication with another unit
or component means that the one unit or component 1s able
to directly or indirectly receive data from and/or transmit
data to the other unit or component. This can refer to a direct
or indirect connection that can be wired and/or wireless 1n
nature. Additionally, two units or components can be in
communication with each other even though the data trans-
mitted can be modified, processed, routed, and the like,
between the first and second unit or component. For
example, a first unit can be 1n communication with a second
unit even though the first unit passively receives data, and
does not actively transmuit data to the second unit. As another
example, a first unit can be 1n communication with a second
unit 1f an mtermediary unit processes data from one unit and
transmits processed data to the second unit. It will be
appreciated that numerous other arrangements are possible.

The present disclosure 1s directed to an instrument pick
for picking, plucking, or strumming strings ol a musical
istrument. While the pick i1s referred to heremafter as a
“ouitar pick”™, it 1s understood that the pick can be used with
any stringed musical instrument including, but not limited to
a mandolin, bass, bass guitar, hammered dulcimer, harp,
harpsichord, banjo, sitar, zither, or ukulele. Further, the
principles for providing feedback to a user could be applied
to other 1tems for contacting strings of a musical 1nstrument
such as finger picks that aid in playing certain styles of
music.

As discussed 1n detail herein, the guitar pick includes
sensors embedded 1n or connected to the pick configured to
count the number of plucks during a practice session.
Previously, practice sessions were generally measured based
on an amount of practice time. It 1s believed that measuring
the number of string plucks provides a more accurate
indication of the amount of practice a user performed during
a practice session. Furthermore, since the picking hand 1is
developed mainly through repetition of picking exercises
and techniques, counting plucks allow a player to quantily
practice activities and to set achievable practice goals. Thus,
much like a basketball player who knows he needs to shoot
200 free throws 1n practice every day to perfect shooting

10

15

20

25

30

35

40

45

50

55

60

65

6

technique, a user practicing with a guitar pick that records
string plucks can see whether he or she 1s performing the
needed repetitions each day.

In some examples, information from the sensors can be
used to 1dentity whether the string pluck 1s an upstroke or a
downstroke. It 1s believed that a beginner student should
take roughly 90% downstrokes to get used to using the pick.
A more advanced user should have about a 60%/40% ratio
of downstrokes to upstrokes. An indication that the user 1s
not performing enough upstrokes or downstrokes can help
the user to see which type of stroke pattern requires addi-
tional practice.

In some examples, the guitar pick can also determine what
portion of the pick contacts the string. It has been deter-
mined that striking the string closer to the tip of the pick
translates to a more eflicient stroke. For example, a regular
pluck can cause the pick to get held up between strings, thus
taking more time to get from one stroke to the next. An
cilicient pluck allows the pick to pass from one string to the
next more quickly resulting in increased picking speed.

In some examples, sensors on the mstrument pick can be
used to calculate pressure applied to the pick by the user. It
has been determined that a pick that 1s held too loosely may
fly out of the hand when playing; a pick held too tightly will
tend to make the arm, hand, and fingers so tense that 1t wall
inhibit eflective playing. Correct pressure on the pick allows
the player to play with a relaxed hand. Additionally, 1n some
cases, years of over squeezing the guitar pick can cause
tendonitis or carpal tunnel i1n the picking hand. Practicing
using a pick that provides pressure feedback can assist
novice players to perfect relaxed picking techniques, which
avoid risks of future injury.

In other examples, the pick can include sensors for
measuring the angle of the pick relative to the strings. It has
been observed that novice guitar players often hold the pick
nearly perpendicular to the strings. Holding the pick at such
a perpendicular orientation can make the hand or fingers
tense which, as discussed above, inhibits efiective playing.
Instead, 1t 1s desirable 1n most cases to hold the pick at a
shallower orientation of about 45 degrees.

Exemplary Guitar Pick

With reference to FIGS. 1A to 3, an exemplary guitar pick
10 for picking, plucking, or strumming strings of a guitar
instrument 1s 1llustrated. The guitar pick 10 includes a pick
body 12 formed, at least 1n part, from a thin hard material,
such as plastic, and preferably from polycarbonate. In some
cases, the pick body 12 can be formed from different colors
of plastic. For example, a proximal end of the pick body 12
may be a first color and the distal end of the pick body 12
may be a second color. In some cases, an outer shell
accessory can cover portions of the pick body 12. The outer
shell accessory may protect electronic components of the
pick 10. Additionally, users can change the appearance of the
pick 10 by selecting a particular outer shell design based on
personal aesthetic preference. Preferably, the pick body 12 1s
less than 3.5 mm thick and, more preferably, 1s within the
range of between 1 mm and 3 mm thick. In one example, the
pick body 12 1s 2.8 mm thick. The pick body 12 1s generally
a substantially triangular or polygonal shaped structure
having a central portion configured to be held between the
thumb and forefinger of a user, one or more rounded corners
14 and/or edges on a proximal end of the body 12, and a tip
portion 16 at a distal end thereof. As used herein, the term
“proximal” refers to the portion of the pick 10 designed to
be near the user’s hand and the term “distal” refers to the
portion of the pick 10 farthest away from the user’s hand.
The pick body 12 preferably has a maximum width and a
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maximum length of less than about 40 mm and, more
preferably, within the range of about 15 mm to 30 mm. In
some examples, as shown 1n FIGS. 1A to 3, the pick body
12 1s a polygonal shaped structure that 1s about 34 mm long
and about 25 mm wide. In some examples, the proximal
most corner 14 can be slightly offset from the central
longitudinal axis A (shown 1 FIG. 2A) of the body 12 to
tacilitate holding the pick 10 by right-handed players.

In some examples, the pick body 12 may include a grip 18
located at the central portion of the pick body 12. The grip
18 can include a depression or textured area to prevent the
pick from slipping from a user’s fingers. The pick body 12
may also include various illustrations (not shown) either for
aesthetic purposes or for conveying information for a user.
For example, the pick body 12 can include text information
for a user to “Hold Here” or similar instructive phrases. The
pick body 12 can also include a directional indicator 13
which 1dentifies one side of the pick 10. As will be discussed
herein, the electronic circuitry of the pick 10 needs to know
which side of the pick body 12 1s up (e.g., 1n contact with the
user’s thumb) to identily whether an upstroke or downstroke
1s being performed due to the fact that the pick can be used
on either side. In some examples, software associated with
the pick 10 instructs the user to confirm that his or her thumb
1s contacting the side of the pick body 12 with the directional
indicator 13.

With specific reference to FIGS. 2A and 2B, the pick body
12 can include one or more pressure sensors 20 disposed
within and/or adjacent to the grip 18 and configured to
measure an amount of pressure (e.g., holding pressure)
exerted on the pick 10 by the user’s fingers. For example, the
pressure sensors 20 can be attached to the pick body 12 or
may be embedded 1n or on the pick body 12 in a similar
manner to how electrical elements are embedded to a printed
circuit board. For example, the pressure sensors 20 can be
connected by printed conductive traces, according to pro-
cesses known 1n the art for creating printed circuit boards.
The pressure sensors 20 can be any type of pressure trans-
ducer or strain gauge as 1s known in the art. Generally, a user
should maintain a consistent, light pressure on the pick 10
that 1s suilicient to prevent the pick 10 from shppmg from
the user’s hand. However, as discussed above, gripping the
pick 10 too tightly should also be avoided. A threshold or
preferred pressure can be predetermined or established
based on analysis of a user’s playing techmque. When the
measured pressure deviates substantially from the predeter-
mined threshold value or the established normal holding
pressure for the user, a feedback system 1n communication
with the pick 10 can alert the user of the change. In some
examples, the system can also instruct the user whether to
increase or decrease holding pressure.

In some examples, the pick 10 can also include one or
more sensors for identifying contact between the guitar pick
and strings (e.g, a string pluck). In some examples, move-
ment representative of contact with the string (e.g., picking,
or strumming movement) can be determined based on
information received from one or more motion sensors, such
as an accelerometer 25 and/or gyroscopes 27 embedded 1n
and/or connected to the pick body. In general, information
from the accelerometer 25 1s used to determine acceleration
and/or direction of movement of the pick 10. Information
from the gyroscope 27 1s used to determine an orientation
and/or changes 1n orientation of the pick 10. The movement
information from the accelerometer 25 and/or gyroscope 27
can be used to determine a number of string plucks (e.g.,
picks or strums) performed during a practice session, day, or
week. In some examples, movement information may also
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be used to determine pluck force, pluck speed, and relative
movement direction of the pick 10 during the string pluck.

In some examples, the pick body 12 can include one or
more contact sensors 24 arranged to i1dentily when and, in
some cases, what portion of the pick body 12 contacts the
instrument string. Information about contact and/or contact
location can be used to assess various aspects ol picking
techniques including plucking speed, plucking accuracy, or
plucking force. Information from the contact sensor 24 can
also be used to i1dentity and count each string pluck. It is
understood that 1n some 1nstances a user can contact mul-
tiple strings during a single plucking motion, such as when
playing a chord (e.g., a strum). For computational purposes,
the pick 10 may count a strum as a single strmg pluck, even
though the pick 10 contacts multiple strings in succession.
However, other techniques, such as sweep-picking, in which
multiple strings are contacted in succession, but with iden-
tifiable pauses between string contacts, can be counted as
individual string plucks. Contact location information can be
used to determine or document plucking efliciency. It has
been determined that it 1s most eflicient to contact the
instrument string with the distal end (e.g., a tip 16) of the
pick body 12. Contacting the string with more proximal
portions of the pick body 12 1s less eflicient and should be
avoilded. Theretfore, the one or more contact sensors 24 can
be arranged 1n an array or pattern to define a picking
elliciency or target zone 26 near the tip 16 of the pick body
12. A less desirable or incorrect zone 28 1s located at a
position proximal to the target zone 26 and can include
additional contact sensors 24 to 1dentily when the instrument
string contacts this portion of the pick body 12.

With continued reference to FIGS. 2A and 2B, the guitar
pick 10 can also include a control module 30 including a
housing or enclosure 32 extending from or integral with a
proximal end of the pick body 12 and enclosing electronic
circuitry for collecting, storing, and transmitting data
between the pick 10 and a remote device or network (shown
in FI1G. 3). The remote device can be an electronic device for
providing real-time feedback to the user (e.g., a feedback
device). In other examples, the remote device can be an
external computer network for transmitting data to another
location, such as a local network, the Internet, or “the
cloud”, and/or combinations thereof. The remote device can
also be audio or sound equipment for a musical instrument,
such as an amplifier, sound board, synthesizer, musical
cllects generator, or similar electrical device located 1n
proximity to the pick 10. In some examples, the remote
device can be a location for storing computer readable data,
such as an external hard drive or cloud based data storage
location.

As shown 1n FIG. 2A, the control module 30 1s designed
to be positioned 1n a convenient location that will not affect
the user’s ability to hold the pick 10 while playing the
instrument. For example, the control module 30 can extend
from a proximal portion of the pick body 12. Further, the
control module 30 can extend predominantly on only half of
the pick body 12. For example, as shown in FIG. 2A, the
majority of the electronic components are positioned to the
left of the central longitudinal axis A of the pick 10. In this
configuration, a right-handed user can hold the pick 10
between his or her finger and thumb comiortably and
without contacting the control module 30. A left-handed user
can thip the pick over to avoid contacting the control module
30. In other cases, the pick 10 adapted for left-handed
players may be produced with the control module positioned
substantially on the right side of the axis A. In some
instances, the control module 30 can be generally located on
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one half of the pick body 12, but can extend slightly past the
central axis A. As shown 1n FIG. 2A, the control module 30
can be thicker than other portions of the pick body 12.

The control module 30 includes a wired or wireless data
transmitter 34, such as an antenna for short-range or long-
range data transmission. For example, the short-range data
transmission circuitry can use the Bluetooth® data trans-
mission protocol. Long range data transmitters can use
Wi-Fi (e.g., IEEE 802.11a, b, g, etc.) or cellular networks.
Other data transmission protocols, as are known 1in the art,
can also be used within the scope of the present disclosure.

In some examples, signals emitted by the wireless data
transmitter 34 can be used as a beacon for locating the pick
10 11 lost. For example, a remote device, such as a feedback
device 52 (shown 1n FIG. 3) may receive a wireless signal
from the pick 10. The signal can be processed to determine
direction and distance to the pick 10. Distance and direction
information can be provided to the user via the feedback
device. In this way, a user can easily find a lost pick merely
by looking at the feedback device. In other examples, the
teedback device 52 can emit an instruction which causes the
pick 10 to output a sound or visual indication (e.g., a beep,
buzz, or light flash) to assist a user 1n finding the lost pick
10.

The control module 30 also includes one or more com-
puter readable storage devices 36 for receiving and tempo-
rarily storing information received from the pressure sensors
20, contact sensors 24, accelerometers 235, and/or gyro-
scopes 27. The computer readable storage device 36 can
include transitory or non-transitory computer memory
including, but not lmmited to, random access memory
(RAM), read only memory (ROM), electrically erasable
programmable read only memory (EEPROM), flash
memory, or other memory technologies, as are known 1n the
art.

The control module 30 can also include a controller 38,
such as a micro-controller or microprocessor. The controller
38 can be configured to receive information from the sensors
20, 24, 25, 277 and to prepare the information for storage at
the storage device 36 and/or for transmission via the data
transmitter 34. For example, the controller 38 may be
configured to convert analog signals to digital for transmis-
sion (e.g., an analog to digital converter), filter signals to
remove noise or other signals artifacts, or compress signals
for more eflicient storage or data transmission.

The control module 30 can also 1include a power source,
such as a rechargeable battery 40. The rechargeable battery
40 can be a lithtum-1on battery, nickel-cadmium battery, or
any other suitable rechargeable battery construction as is
known 1n the art. The battery 40 1s coupled to the electronic
circuitry of the control module 30, as well as to the sensors
20, 24,

The control module 30 can also include a data transter and
recharging port 42, such as a universal serial bus (USB) port,
mim-USB port, or micro-USB port, as are known 1n the art.
The port 42 can also be a smaller customized port adapted
for size constraints of the pick body 12. The port 42 can be
selected based on size constraints of the pick body 12 and
control module 30. In some examples, the recharging port 42
can be a proprietary or customized data connection port
specifically configured for connecting the pick 10 to a
dedicated or multipurpose electronic device. The port 42,
which can extend from the proximal end of the control
module 30, can be electrically coupled to the battery 40 for
recharging the battery when needed. The port 42 can also be
clectronically coupled to the storage device 36 and used to
download information therefrom at times when wireless data
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transmission 1s unavailable. In other examples, the battery
40 can be charged be a wireless charging or induction pad,
as 1s known 1n the art.

As discussed above, the pick body 12 can be similar to a
printed circuit board and include sensors 20, 24, 25, 27
embedded therein and connected by one or more printed
conductive traces. In another example and with specific
reference to FIG. 2B, the pick body 12 can include a
conductive element 44, such as a copper or metal alloy layer,
enclosed within a hard plastic coating 46. The conductive
clement 44 can be connected between the sensor 20 and/or
contact 24 sensor and the control module 30 and, accord-
ingly, can be used for providing power to the sensors 20, 24,
and for conveying imnformation recorded by the sensors 20,
24 to the control module 30 for processing and transmission
to the external source.

With continued reference to FIG. 2A, the control module
30 can also 1nclude an electronic circuitry for a metronome
48. The metronome 48 can be associated with various audio,
visual, or tactile/haptic feedback devices for providing the
user with a repeating output to assist the user 1n keeping a
steady tempo. In some instances, the metronome feedback
can be provided from the control module 30. For example,
the control module 30 can include speakers, lights, or a
mechanical stimulator (vibration device) for providing feed-
back to the user. In other examples, the feedback can be
provided from a secondary device such as a smart phone,
dedicated electronic device, computer, or tablet PC, separate
from, but associated, with the pick 10.

In some examples, the control module 30 can be config-
ured to emit an alarm or warning when a particular event 1s
identified. For example, an alarm may trigger if pressure
exerted on the pick 10 and measured by the pressure sensors
20 exceeds a threshold value. The alarm can be an audible
alert or haptic feedback element of the control module 30.
Technique Feedback System

Having described a guitar pick 10 including the sensors
20, 24, 25, 27 (shown 1 FIGS. 2A and 2B) for collecting
information about a user’s playing technique, with reference
to FIG. 3, a system 50 for providing feedback to a user 1s
discussed 1n detail. The system 50 includes the guitar pick 10
including the data transmitter 34 (shown 1n FIG. 2A) con-
figured to communicate with a feedback device 52. The
teedback device 52 can be a multipurpose electronic device
such as a computer, tablet PC, or smart phone. In some
examples, the feedback device 52 can be configured to
execute downloadable or non-downloadable software (such
as an “App”’) including instructions for obtaining informa-
tion from the pick 10, processing the information to obtain
statistics of interest, and displaying the information to the
user. The App can be downloaded from existing online
databases or websites as 1s known 1n the art. Alternatively,
the feedback device 52 can be part of an audio or sound
system, such as an amplifier or eflects generator.

As discussed above, the connection between the guitar
pick 10 and feedback device 352 1s preferably a wireless
connection via a short range or long range data transmaitter.
Accordingly, the feedback device 52 includes 1ts own wire-
less transceiver 54 for sending/receiving communications
(e.g., data and instructs) from the guwtar pick 10. The
feedback device 52 also includes a controller 56, such as a
computer processor, for receiving information from the
guitar pick 10, and for processing the information to obtain
statistics about the user’s playing technique (e.g., technique
teedback). The feedback device 52 can also include a visual
display 38 and/or audio speaker 60 for providing the tech-
nique feedback to the user. For example, the visual display
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58 can depict a technique dashboard screen showing real
time statistics for technique and/or playing style. The display
can also provide a practice session report (e.g., a report card)
based on information from an entire practice session.

In some examples, information from the pressure sensor
20 can be used to determine a holding pressure that the user
1s applying to the pick 10. The holding pressure can show
whether the user 1s holding the pick 10 too tightly or too
loosely. Further, the holding pressure at a particular time can
be compared to a user’s normal or preferred holding pres-
sure to show whether the user 1s improperly tightening up
during particular picking or strum patterns. If the measured
value 1s substantially different than the preferred or normal
value, the feedback device 52 can be configured to alert the
user. Information from the accelerometer and/or contact
sensors 24 (shown in FIG. 2A) can be used to determine
technique statistics including, for example, a total number of
string plucks, pluck rate, pluck accuracy, and/or number or
percentage ol upstrokes and downstrokes. As discussed
above, contact location information from the sensors 24, 25,
27 can be used to determine whether the user 1s contacting
the instrument string with the tip of the pick 10 for the most
cilicient stroke.

In one example, a user can use the pick 10 to perform a
practice activity, referred to as a speed challenge. During the
speed challenge, the user plays as many notes as possible
within a preselected time period. In some instances, the
teedback device 52 can be configured to stop the speed
challenge and/or emit an alarm if, at any time during the
challenge, holding pressure on the pick 10 exceeds a thresh-
old maximum value. If the user completes the speed chal-
lenge without exerting too much pressure on the pick 10, the
teedback device 52 can assign a score indicator based on the
number of string plucks identified by the feedback device 5
during the challenge. For example, a visual icon, such as a
bronze, silver, or gold star, may be displayed on the visual
display 58 based on the i1dentified picking speed or number
of string plucks.

In other examples, auditory feedback wvia the audio
speaker 60 can be provided. For example, the feedback
device 52 can be configured to emit a sound when the pick
10 contacts the guitar string outside of the preferred target
zone (e.g., a correction or warning). In other examples,
audio feedback can be provided, for example, when the user
reaches a predetermined desired number of string plucks in
a practice session, indicating that the user has completed the
practice session. In still other examples, auditory feedback
can be provided at the end of practice sessions. For example,
the feedback device 52 can output a positive jingle or ring
tone when a positive practice session 1s completed (e.g.,
when certain feedback values exceed certain threshold val-
ues) or a negative jingle or ring tone when feedback values
do not exceed desired thresholds. In other examples, the
teedback device 52 can include a data entry portion 62 or
accessory for allowing the user to manually enter informa-
tion. In the case of a smart phone or tablet PC, the data entry
portion 62 can be a touch screen, keyboard, or number pad.
In other electronic devices, data entry can be provided by a
computer keyboard, a mouse, or a trackball. In any case, the
data entry portion 62 can allow the user to enter information
for a particular practice session, such as a desired practice
session duration or a desired number of string plucks. In
other examples, the data entry portion 62 can be used to
navigate through and review technique data or feedback
values determined after a practice session 1s completed.

With configured reference to FIG. 3, the feedback device

52 can 1nclude an additional data transmitter 64 for sending
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and/or receiving data from a remote source 66, such as a
computer network, data server, another computing device,
and/or the Internet. In some cases, the remote source may
generally be referred to as the cloud. For example, 1n the
case of a smart phone, data can be sent to the remote source
66 via a cellular transmitter or Wi-Fi. Data from the feed-
back device 52 can also be downloaded to another electronic
device by a direct data connection, such as a universal serial
bus (USB) connector. For example, the user can upload
practice information including feedback values, time spent
practicing, and other information, from the feedback device
52 to the remote source 66. The uploaded information can
then be displayed on a webpage, stored 1n an electronic data
storage facility (e.g., the cloud), or sent directly to interested
third parties.

In some examples, the remote source 66 can be a website
including feedback values, practice statistics, and other data
for numerous users. In that case, users can compare their
respective feedback values against other users as a compe-
tition to encourage each other to practice more oiten or with
greater speed and accuracy. In some cases, the website may
allow a player to link with his/her friends to set up chal-
lenges and/or to control which users are able to view his/her
practice statistics. For example, friends may create a practice
group 1n which each member can view the other members’
statistics and/or practice reports. Viewing other players’
progress and improvement may motivate players to practice
more often. In one particular example, the webpage can
include feedback values for various professional or expert
musicians who have used the pick 10. In that case, individual
users can compare their feedback values and statistics to
feedback values and statistics obtained by exerts.

In other example, the feedback device 52 can be config-
ured to record information about each string pluck per-
formed by the user for review and/or comparison with
preferred picking techmiques. For example, the feedback
device 52 can be synced with music notation software and
configured to update electronic music files (e.g., digital sheet
music or tablature) to document whether specific notes were
placed with an upstroke or a downstroke. The record includ-
ing upstroke and downstroke information can be reviewed to
assess picking technique and/or to determine whether a
different picking pattern (combination of upstrokes and
downstrokes) would be better for a particular piece of music.
The player’s record of upstrokes and downstrokes could also
be compared to an 1deal picking pattern for a particular song
or practice exercise to assess the player’s accuracy. Simi-
larly, information obtained by the pick 10 and/or feedback
device 52 can be converted into Musical Instrument Digital
Interface (MIDI) format. MIDI data generated by the pick 10
and/or feedback device 52 can be transmitted to or collected
with data from other MIDI-enabled electronic musical
instruments, computers, and other devices. For example,
notation, pitch, or volume information from other MIDI-
enabled devices can be collected along with picking statis-
tics from the pick 10 to provide information to the user about
tone, volume, pitch, and other parameters produced during
particular picking patterns.

With reference to FIG. 4, a screen capture for an exem-
plary user interface 110 for the feedback device 1s 1llustrated.
The user interface 110, which 1s referred to herein as a
technique dashboard, provides real time feedback values for
the user showing, for example, pluck rate 112 (e.g., plucks
per minute), pluck accuracy 114 (e.g., percent of correct
plucks), upstroke, downstroke ratio 116, and total number of
string plucks 118. The dashboard can also include an 1con or
indicator 120 that conveys information about pluck eth-
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ciency. For example, the indicator 120 could be a numerical
percentage showing what percentage of string plucks were
made 1n the target zone. Alternatively, the indicator 120
could be a graph providing a visual representation of etl-
ciency.

With reference to FIG. 5, another screen capture of an
exemplary user interface 110 for the feedback device is
illustrated. The user interface 110 depicts a practice session
report that can be displayed to the user after a practice
session 1s completed. The practice session report can include
many of the statistics discussed above in connection with the
dashboard function. In addition, the report can include more
cumulative statistics 122 such as average picking speed. In
some examples, the report could also include a score or
grade 124 based on multiple statistics. For example, a user
with a high speed and high accuracy could receive an “A”
grade, while a user with high speed but lower accuracy could
receive a “B” or “C” grade.

With reference to FIGS. 6-8 another series of exemplary
screen captures for an App that can be associated with the
pick and system 1s illustrated. A screen 300 shown 1n FIG.
6 provides real-time or substantially real-time data for a
current practice session. For example, the screen includes a
section 312 with a number of plucks measured by the pick
during the practice session. The section 312 may also
include a goal value representing the number of plucks the
user should perform to complete the practice session. The
screen 300 also includes a section 314 showing the upstroke
and downstroke ratio. As discussed above, the upstroke/
downstroke ratio 1s a comparison of the number of times the
front side of the pick contacts the string compared to the
number of times that the back side of the pick contacts the
string. The screen 300 also includes a pressure gauge section
316 showing a real-time or substantially real-time pressure
exerted on the pick by the user. For example, the pressure
gauge section 316 can be a bar or rectangle that increases 1n
length to represent an increase in pressure. The longer the
bar, the greater the pressure being exerted on the pick by the
user. In some 1nstances, the pressure gauge section 316 may
change color or tlash 1f pressure exerted on the string 1s too
high or too low. For example, the section 316 can be green
when pressure 1s correct; the section 316 may turn red when
pressure applied to the pick i1s below or above acceptable
threshold values. In some cases, the user may need to
determine and manually enter personal maximum and mini-
mum pressure values to calibrate the pressure gauge section
316. In other instances, the minimum and maximum pres-
sure values can be default values determined based on an
estimated expected pressure.

FI1G. 7 illustrates a screen 302 with statistics for an entire
day or an entire practice session. Accordingly, the screen 302
1s similar to the practice report shown in FIG. 5. The screen
302 can include a section 318 or gauge illustrating plucks
completed compared to a daily goal. The screen 302 can also
include a visual representation 320 of upstrokes and down-
strokes for the entire practice session. The screen 302 can
also include a section 322 showing percentage of time with
“Pressure 1n the Green”. As used herein, in the green refers
to percentage ol time during the practice session or day in
which the user was holding the pick with an acceptable
amount of pressure. The screen 302 can also include a
section 324 with a total or elapsed practice time (e.g., time
in which a user exerted pressure on the pick).

FIG. 8 illustrates a screen 304 with weekly statistics
accumulated from multiple practice sessions. For example,
the screen 304 can include a graph 326 showing plucks per
day for the week. The screen 304 can also include a graph
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328 illustrating average pressure applied to the pick during
cach of the week’s practice sessions. Viewing pressure
applied during each practice session allows users to see
whether they are making improvements throughout the week
with regard to picking pressure.

Method of Operation

Having described the guitar pick and technique feedback
system, a method of operating the electronic guitar pick and
obtaining feedback from the feedback device will be dis-
cussed 1n detail. With reference to FIG. 9, a user begins a
practice session by actuating or turning on the electronic
guitar pick as shown at box 210. In some examples, the pick
may turn on automatically when the user presses against the
orip of the pick or when the pick contacts the guitar string.
In other examples, the user may press a button on the control
module of the guitar pick to actuate the device. In still other
examples, a wakeup or turn on signal can be sent to the
guitar pick from some external electronic device, such as the
teedback device 52 described in connection w1th FIG. 3. At
box 212, the user then begins a practice session by, for
example, playing a practice exercise or song. At box 214, the
pressure sensors on the guitar pick records pressure infor-
mation indicative of the amount of pressure that the user
applies to the pick. At box 216, the contact sensors 1dentily
contact and location information each time that the pick
contacts the strings of the mstrument. As discussed above,
the location information 1s used to determine whether the
user contacts the guitar string with the correct portion of the
guitar pick. Contact information 1s also used to determine
plucking rate, plucking accuracy, and other technique feed-
back values. At box 218, the information obtained from the
sensors 1s transmitted from the guitar pick to a remote
source, such as the feedback device. It 1s noted that infor-
mation can be streamed 1n real time from the guitar pick to
the remote source, such as the feedback device. In other
examples, iformation, in the form of computer readable
data, can be collected and stored on the guitar pick and
uploaded from the guitar pick to the remote source in
batches according to a predetermined schedule (e.g., every
5 minutes or after a particular amount of data (e.g., 1
gigabyte of data) has been collected).

With continued reference to FIG. 9, at box 220, the
information 1s received by the feedback device. As discussed
above, the information can be received 1n real time or as a
batch, such as aifter a practice session has been completed.
The received information 1s processed by the feedback
device to 1identily feedback values 1n the manner discussed
above. At box 222, the feedback values are provided to the
user through a visual display or audio speakers. In the case
of real time feedback, the user continues to play the 1nstru-
ment and, as additional information from the pick 1s
received, the feedback values are updated 1n real time. The
teedback device can also display cumulative values showing
teedback based on all preceding string plucks in the practice
session. At box 224, the feedback device can signal to the
user when a practice session 1s completed. For example, a
practice session can be completed after a predetermined
period of time or after a predetermined number of string
plucks, upstrokes, or downstrokes. At box 226, after the
practice session 1s completed, the feedback device can
display a practice session report including cumulative feed-
back values based on all string plucks that occurred durmg
the practice session. An exemplary practice session report 1S
illustrated 1n FIG. 5, described above. The user can review
the practice session report on the feedback device and, it
desired, can upload data, such as an indication that he or she
has finished a practice session, individual feedback values
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for the practice session, the practice session report and/or
information (e.g., raw data) collected from sensors on the
guitar pick from the feedback device to an external source
such as an Internet webpage or cloud based storage device.

While several embodiments of the mstrument pick and
technique feedback system are shown 1n the accompanying
figures and described hereinabove 1n detail, other embodi-
ments will be apparent to, and readily made by, those skilled
in the art without departing from the scope and spirit of the
invention. For example, it 1s to be understood that this
disclosure contemplates that, to the extent possible, one or
more features of any embodiment can be combined with one
or more features of any other embodiment. Accordingly, the
foregoing description 1s intended to be illustrative rather
than restrictive.

The 1nvention claimed 1s:

1. A pick for an instrument, comprising:

a pick body having a central portion configured to be held
by a user and a tip configured to contact an 1nstrument
string;

at least one sensor arranged on or embedded in the pick
body and configured to sense information representa-
tive of a pluck of the string with the pick body;

at least one pressure sensor arranged on or embedded in
the pick body and configured to sense pressure between
the pick body and the user’s fingers or hand; and

a wireless transmitter configured to obtain information

from the at least one sensor configured to sense infor-

mation representative of a pluck of the string and from
the least one pressure sensor, the mnformation from the
at least one pressure sensor being representative of an
amount of holding pressure between the pick body and
the user’s fingers or hand, and to transmit the obtained
information to a remote device.

2. The pick of claim 1, wherein the central portion of the

pick body 1s between 1 mm and 3 mm thick.

3. The pick of claim 2, wherein the pick body 1s a
substantially triangular or polygonal shape having a maxi-
mum width and a maximum length of less than about 40
mm.

4. The pick of claim 1, wherein the information repre-
sentative of the string pluck comprises information regard-
ing whether a target zone of the pick body contacted the
string.

5. The pick of claim 1, wherein the at least one sensor
configured to sense information representative of the string
pluck comprises a motion sensor configured to sense move-
ment representative of the pluck.

6. The pick of claim 5, wherein the motion sensor
comprises one or more of an accelerometer and a gyroscope.

7. The pick of claim 1, wherein the at least one sensor
configured to sense information representative of the string
pluck comprises at least one contact sensor configured to
sense contact between the pick body and the string.

8. The pick of claim 7, wherein the at least one contact
sensor comprises an array ol sensors arranged to 1dentily a
portion of the pick body that contacts the string.

9. The pick of claim 8, wherein the array of sensors 1s
arranged to 1dentily when a target zone of the pick body
contacts the string and/or when another portion of the pick
body contacts the string.

10. The pick of claim 1, wherein the pick body comprises
a grip portion, and wherein the at least one pressure sensor
1s disposed on the grip portion.

11. The pick of claim 1, wherein the central portion of the
pick body has a first thickness, and further comprising an
enclosure extending proximally from a proximal end of the
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pick body, the enclosure having a second thickness which 1s
greater than the first thickness, and wherein the wireless
transmitter 1s at least partially disposed 1n the enclosure.

12. The pick of claim 1, wherein the pick body comprises
a conductive element at least partially enclosed within a
plastic cover, and wherein the conductive element electroni-
cally connects the wireless transmitter, the at least one
pressure sensor, and the at least one sensor configured to
identify the string pluck.

13. The pick of claim 1, wherein the information repre-
sentative ol the string pluck comprises an indication of
whether a front surface of the pick body contacted the string
or a back surface of the pick body contacted the string.

14. The pick of claim 1, wherein the information from the
at least one pressure sensor transmitted to the remote device
1s representative of variations in holding pressure between
the pick body and the user’s fingers or hand.

15. A system for providing feedback to a user regarding
picking technique, the system comprising:

an mstrument pick for plucking a string of an 1nstrument

comprising:

a pick body having a central portion configured to be
held by a user and a tip configured to contact an
instrument string;

at least one sensor arranged on or embedded 1n the pick
body and configured to sense information represen-
tative of a pluck of the string with the pick body;

at least one pressure sensor arranged on or embedded 1n
the pick body and configured to sense pressure
between the pick body and the user’s fingers or hand;
and

a wireless transmitter configured to obtain information
from the respective sensors and to wirelessly trans-
mit the obtained information; and

a feedback device remote from the pick, comprising a

controller configured to:

receive and process mformation from the at least one
pressure sensor of the instrument pick;

determine a holding pressure exerted on the pick by the
user’s fingers or hand based, at least 1n part, on the
received and processed information; and

provide feedback to the user regarding the holding
pressure.

16. The system of claim 15, wherein the feedback device
further comprises a visual display, and wherein the feedback
provided to the user comprises a visual indication on the
display comparing the determined holding pressure to target
minimum and/or maximum holding pressures.

17. A system for providing feedback to a user regarding
picking technique, the system comprising:

an mstrument pick for plucking a string of an mstrument

comprising:

a pick body having a central portion configured to be
held by a user and a tip configured to contact an
instrument string;

at least one sensor arranged on or embedded 1n the pick
body and configured to sense information represen-
tative of a pluck of the string with the pick body; and

a wireless transmitter configured to obtain information
from the at least one sensor and to wirelessl transmit
the obtained information; and

a feedback device remote from the pick, comprising a

controller configured to:

receive and process information from the at least one
sensor configured to sense mformation representa-
tive of the string pluck;
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determine a number of identified string plucks per-
formed by the user based, at least in part, on the
recerved and processed imnformation;

determine whether the i1dentified string pluck was an
upstroke or a downstroke based on the received and >
processed information; and

provide feedback to the user, the feedback comprising
the number of string plucks and an indication of a

rat1o of upstrokes and downstrokes for the identified
string plucks.

18. The system of claim 17, wherein the feedback further
comprises an indication of plucking efliciency based on a
number of 1dentified string plucks that contact a target zone
of the pick body and a number of 1dentified string plucks that
do not contact the target zone of the pick body.

19. The system of claim 17, wherein the feedback further
comprises one or more of plucking rate and total number of
string plucks.

20. A computer-implemented method for providing tech-
nique feedback to a user based on information recerved from
sensors arranged on or embedded 1n an mstrument pick, the
method comprising:
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receiving and processing information from at least one
pressure sensor arranged on or embedded 1n the 1nstru-
ment pick;

receirving and processing information from at least one
sensor arranged on or embedded in the instrument pick
and configured to sense mnformation representative of a
string pluck;

determining a holding pressure exerted on the mstrument
pick by the user and/or a number of identified string
plucks performed by the user based, at least 1n part, on
the received and processed information;

determining whether the identified string plucks were
upstrokes or downstrokes based on the received and
processed information;

comparing the identified upstrokes and downstrokes with
a preferred picking technique for a song or practice
exercise; and

providing feedback to the user, the feedback comprising
an 1ndication of accuracy for the song or practice
exercise based, at least 1n part, on the comparison of the
upstrokes and downstrokes.
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims
Column 15, Line 30, Claim 1, delete “the least” and 1nsert -- the at least --
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